Insects utilize sugars as their essential energy and nutrient sources; therefore, the sense of 23 sugar detection plays a critical role in insect behaviours. Previously using genomic and 24 transcriptomic approaches, we identified eight putative sugar gustatory receptor (GR) genes 25 from the cotton bollworm Helicoverpa armigera (Hübner) (Lepidoptera: Noctuidae). Here 26 we further validated these annotated sugar receptor genes (HarmGr4-8 and 10-12) and found
Simon 1998) and TMHMM (http://www.cbs.dtu.dk/services/TMHMM/) (Krogh et al. 2001) .
Sugar GR sequence alignment and phylogenetic analysis 121
Sequence alignment analysis of H. armigera sugar GRs was performed by using multiple testes and female ovaries from day 0 to day 5 adults; embryo, 3 rd instar larvae (whole body), post-feeding stage larvae (whole body) and pupae were sequenced and the sequenced data 142 were used here for expression studies (Xu et al. 2016) .
143
In silico expression profiles were generated using DEW (http://dew.sourceforge.net/)
144
which is an automated pipeline that: 1) used Bowtie2 (Xu et al. 2016) to align the reads of 145 each library against a sequence file comprised of our assembly and the chemosensory genes;
146 2) post-processed the alignments with eXpress to account for isoforms and paralogues; 3) 
213
We performed sequence alignment analysis of H. armigera sugar GRs ( 
224
The phylogenetic analysis of the sugar GRs from various insect species showed insect 225 sugar receptors were divided into species-specific groups (Fig. 3) Lepidoptera-specific groups were formed in the tree (Fig. 3) . Lepidoptera-specific group 1 229 contains HarmGR5, 6, 10; BmorGR5, 6; HmelGR5, 6, 45; DpleGR2, 32, 38, 42 
254
Whether this topology is present throughout the insect sugar GR family is unknown. In H.
255
armigera, two new topologies from "bitter receptor" family were reported: N-terminus and 256 C-terminus both are intracellular or both extracellular (Xu et al. 2016 Coleoptera-specific group (blue), Lepidoptera-specific (green), Hymenoptera-specific 567 (purple), Hemiptera (orange) and Blattodea (grey). Lepidoptera-specific sugar GRs were 568 further divided into four subgroups. Hemiptera-specific sugar GRs were further divided into 569 two subgroups. body, foreguts, midgets, hindguts, Malpighian tubules, haemocytes, hearts, trachea, ventral nerve, silk 578 glands, salivary glands and muscle of 5th instar larvae; male antennae, female antennae, male heads, 579 female heads, male tarsi, female tarsi, male thorax, female thorax, male abdomens, female abdomens, 580 male testes and female ovaries from day 0 to day 5 adults; embryo, 3 rd instar larvae (whole body), 581 post-feeding stage larvae (whole body) and pupae. GGTATATCTGGGTATGGGCTCACAATATCATTTTGTTGGAGTCTCATATTGTTCTCAATGCTGGTTGTCATGGA  ATCCGTGGCTATATGGAGAGTTGTGACTCTGCTTGGAGAATGGCTTATGAGTGCTTCTAATAATGGTCTAATC  GGTCGTCTCTCTGGCGCAATATTTTACGGTAACGCATTAATTTCTCTGTTCCTATCATCGAAGTTTGTGCACTCC  TGGCGGAGTCTATCAAATTACTGGTTGAGGATGGAAACCAGTACTGCTCTGGACTTCCCTCCTGATGTCAGAA  TAAGGAAGAGAACTATTTATATAACTGCTTTTGTGGTTTCTGTTGCTGTAGTTGAGCATATATTGAGCATGATA  TCTGCTACTGGCGTTGGATTTCCTCCAGAAGAGTTCTTGTATAGATACGTCACACTGTCCCATGGATTTATTTTG  AAAGCTCAAGACTACACCATATGGAAGGCCATACCAATCGTCGTGCTCAGCAAATTGGCGACAGCTCTGTGGA  ACTTTCAGGACCTGATCATCATTCTGATAAGCATGGGCCTATCCTCGCGATACGATAGGCTCAATTTGTACGTG  AGGCATGTCGTCTCTGTGGAGAAGCAATTTGAATCTAAACAGAGGTTTGGTACTGAATTATACTTACAAATTC  AAGTATGGCGTCGTTTGCGGGAAGCGTATGTGCGACAATCGACACTCGTGCGCATGGTGGACCGAAATCTAG  GCTCTTTGGTGTTACTGTCCAATATAAATAATTTGTACTTCATATGTTTGCAGATCTATCTTGGGATACACAAAT  CCTCCGGCTCAACAATCAGTCGGTGTTACTTCTTATTTTCTCTCGGCTGGTTGATATTCCGCGCCTGCAGTGTAG  TGTTGGCGGCATCAGACGTACATCTTCACTCGCAGAGAGCTCTCAAGAGTTTGCACGCGTGTCCCAGTGCCGC  TTATAATGTGGAGATCAAACGTCTGCAATACCAGTTGGCTCACGACTTTGTGGCTCTAACTGGCATGGGTTTCT  TCTCATTACGCAGGGAGCTACTACTAGAAGTAGCAGCTGCTATATTAAAGTATGAATTAGTTTTAATACAGTAT  GATAAG   >HzeaGR5   ATGCAAAATGGATGGAACAACGTTATTTCGAACATCAGTGTTGGCAGTGTGAACACAGTGAATTATCTCTTCA  GAACATGGGAGCGGTTGGCACCGAATCGTAACATGGATTTGTATTCTTTGGAAAAGTTTAAGAAGTATAAAA  ATGATTGGAATTACCCAGTACATGTCCGCTATCAGGATCAAGTGATGGCTGAAAAAGAGAAACCATGTACAAC  CTTCCAAACAGCCATGAGGGTGACCTTGACTATAGGCCAGTGTTTTGGCCTGAACCCAGTCCAGGGTATCAGA  GAGAAAGATGCTTCGAAATTGAGATTCAAATTACTATCAGGGCGTTGCCTATTCACGTTTTTATCTCTGATCGG  TCAGTTCATCATGGCGTTTGTATTATTTCTAAGTTTGTTCAAAGAAACTTCATCTACAGTAGATACAGCAAGTG  ATTTTGGCTTCACAACAACTATACTGTTTTTCCGCATTGCAACAAATTGGCCGAAGCTATGCATGCATATTGCA  AAAGTGGAGAGTGTAGATCCTAATACAGACAACAAATTAGGAAAGAAGTTCAATATTGCTTGTTTTTCGATAC  TGTTCTTGGCGTTGATGGAGCACTTATTTTCAGAACTGCATGGAATATCCATAGCCTTGGACTGCTTTCCTGAT  ACTCCTGTGTATGAGAGCTTCATGAAACACAGTTTTCAGTGGCTCTTTGGTTTCATACCGTACAGTGACTTCGC  AGGAGGTATGGCTCATTTTTCTAACCTACAATGCACATTTAACTGGAACTTTGCCGATGTATTCGTCATGTGCA  TGAGTATGTACTTGACCGCGAGGCTCGAACAAGTCAATCAAAGGATTATTGCTGCTAAAGATAAGAATTCCCC  ATCGTCATTCTGGCGCACAATGCGAGAAGACTACAACAGATCAGTGCACTTAGTCCGGCAGGTGGACAAGAT  CATCGGAGGCGTGGTCTTCATATCTTTCGCTAGCAACCTGTTCTTTGTATGCTCACAACTGCTGCATACACTCGC  AGGAGGTATAAAGGCGTCTCAGAGATGCAAGCCAGAAATTGGAGCAGATCGAAGATTCTTCTACGGCTACGA  ACACTCGATATACTTCGTGTTCTCCTTCTCTTTCCTGGTGATCAGGTCTCTGGCTGTCTCCCTCACTGCAGCCAA  GGTTCATGCAGCTAGCTTGGAGCCAGCCTACTCACTGTATGATGTGTCTTCTGCCAACTATTGTGTTGAGGTGG  AGAGGTTCCTTGATCAGATACATGGGGACACGGTGGCGTTGAGCGGCCTTCAATTCTTCCACGTCAAGAGAG  GACTTGTATTGACGATTGCGGGTACCATCGTAACGTATGAGTTGGTGCTGATGCAGTTCACAGGAATCACTCC  AACGGCATCGCCAGAGTCCGTTAGTGGTGTTATTAAG   >HzeaGR6 D  r  a  f  t   ATGGGGCAAACAAGTTTCAGAAGAAATATGTCTTTCTGGATTCCTGTTAAAAAGAACAAGGTAGACGTGGCTA  AGCCTAAAGTGAAGAACATCACATCATTCCAGGATGCTCTGAGAGTTACCGTCATCATAGGACAGGTCTTCTC  CTTACTCCCTTTCGTCGGAGTATTTACCAATGTGGCTAGTAATGTCAAGTTTGTGAAAACTTCATGGAAATGTG  TATACTCGTTGCTGTCTCTCATTGGTCAAATGTTCATGGCAGTACTGTGTATCAATAAGCTGGCAAAGACTACT  GTTTCCCTTAATGGCACATCGCCAGTAATATTCTACGTAACCACCTGCGTGACGATGATGCTGTTCTTCCAAGT  GGCTCGGCGCTGGCCCGCGCTGGTGCAGCACATATCTAAAGCCGAGGACATGGATCCCAACTTCGATTGCAG  CCTCACTAGGAAGTGCAATATTACTTGCGCTGTCGTCCTGATACTGGCTTTGTGTGAACACATACTATCGTTAT  TATCAGCATTTGCGGGAGCCTCGGCCTGCTATTCAGGAATGGATACTTACGAAGGTTTCGTCACCCATTTCTAT  CCTTGGGTGTTCACCTATCTACCTTATTCCGTCGTATTAGGTGTTTTAACCCAGTTTCTCCACTTCCAGTCGACGT  TCATATGGAACTTCTCCGACTTGTTTGTGATCTGCATGAGCTACTATCTGACGTCACGACTGGAGCAGGTCAAC  AGGAAACTGCTGGCGGCTCAGGGCAAGTATTTACCAGAGATTTTCTGGAGGGCTACTCGTGAGGACTACTGC  AGAGCAACTCAGATAGTGCGGAAAGTAGACGAGGTGATCAGTGGAGTCGTCTTCATATCATTCGCTAACAAC  CTCTTCTTCATCTGTCTGCAACTCTTCAATACTTTGGAAGACGGCTTAAAAGGCACAGGAGAATGCACTCCGAA  GTTGAAAAAAATCGTAGTATCAAAAACCGGGCCACTAGGGGGTCACGAGGCCGCAGCATACTTCCTCTTCTCC  CTGGTTTACTTGCTGTCTCGGTCTGTAGCAGTGTCTCTCATAGCTTCTCAAGTGAACAGTGCTTCGTCAGTACCT  GCGCCTGTGCTGTATGATGTTCCTTCACCTGTGTATTGTGTTGAGGTGCAGAGGTTTTTGGACCAGGTCAACG  GGGACAAAGTGGCGTTGAGTGGCCTCCAGTTCTTCTCAGTAACCAGAGGATTACTTTTAACTGTGGCGGGCAC  CATAGTGACGTATGAGCTAGTAATGTTCCAGTTCAACTCATCGACACCCACCCTCAATATAACTTCTCCCACTGT  TGTTACTCACACTATTACAACACTAGCTACT   >HzeaGR7   ATGTCAAGTCGAGGGTTCGGACAATTTCTTCGGGATGGAAATCTACTTCTGCCTGAACAACCAAATCATGACG  ACTTTCTAACAGTCATGGAAAAGGTGTTCAAATGGTCTTGTCTAATCGGAGTGCTGGGTTCCAAGCGACACAT  CAACTATGCCTGGAGTGGATTCATACTCTTAGTGCTACTATTCATGGAGAGTCAAGCTATATGGAAGGTCATA  AAAGCACTCGCTGGATGGGCTATCGATACTGCTGGACAAAGGAGCGTCACAGCCCGTTTAGCAGGGACCATC  TTCTACACCATAGCAATTTTATCCCTGGTCTTGTCATCAAGGCTGTACAGATCTTGGGGAGAGCTATCAGCGTT  ATGGGCCAGGGTTGAGAGGATCATGGCTGTCAAAGCCCCGCCTGATAAGACCTTGAAGAGAAGAATGTATTT  CTTCTTAGGATTTATGACCGTGTGTTCATTGTTGGAACATCTTATGAGTGTTGTTTCTGCAATAGGACTGGACT  GTCCGCCAGCTTTGATAATAAAGAGATACGTTTTGATATCACATGGATTTATGATATTAAGACATGAGTACTCC  GACTGGTACGCCCTGCCTCTAATCTTCATGAGCACATTAGCTTCTCTGCTATGGAACTTCCAAGACGTACTAAT  AGTACTGATCAGTATGGGTCTAACCTCAAGATATAGCAGACTAAACCAGTGCTTGGCGAAAATCTGTGCACTA  GAGAGGAAGCAGATGGATTCTGATAAAAAAAACGAAGCAACAAAAGTATACGCATGGCGCAAATTAAGAGA  AGCCTACGTGAAACAAGCTATGTTAGTTCGCAAAGTGGACGATGCCATCGGCGGCATCATTATACTGTCATGC  TTTTGCAACTTTTACTTTATATGTTTGCAGTTATTTTTGGGAATTACTCAGAGCAAAGCCAGCGAGCCTATCAG  GACAGCCTACTACTTCATGTCATTAGGCTGGATTTGCTTCAGAGTCATCTGCGTTGTGCTAGCTGCCTCCGACA  TCAACGTCCACTCCCGATTAGCTCTCAAACACATCTATACTCACGACAGTCATAGTTACAATATTGAGATGGGA  CGTCTACAGGACCAGCTGTCTAAAGACTACGTAGCTCTGAGCGGCAAGGGATTTTTCTATTTGAGCAAAAGTA  TTTTGCTTCAGATGGCTGGCGCGATAATCACTTACGAACTTATGTTGATACAATTTGATGACCAGGGGACTGAT  GATGTTCAACTGAATTTGACAAAAAATGCTATTGGAGTA   >HzeaGR8   ATGTCGAGCAAGGAATTCAAACAATTTTTGCGACAAAACAAATTACTTTTACCTCAGCAACCGATTTATGATGA  CTTCTTAGACGTTATAGAAAAGGTGTTCCACTGGTCTTGTTTCTACGGTGTATTCGGATCCAAAAGGTTCATCA  GTTTAATATGGAGCACTCTGATACTGGGATCTTTGGTCATCATCGAAGTCTTGGCTATCTGGAAGGTTATAAG D  r  a  f  t   AGCACTCGCTGGCGTTGCTAGAGACATGAGTGGTCATCGAAGCGTAACAGCCCGCCTAGCAGGAACCATCTT  CTATTCCATTTCAATACTATCCCTGGTGCTGATCTCAAAACTTTACTACAATTGGAGAACTGATATAGCTGGAGT  ATGGGGTAAAGTGGAACGCTCTGTTGGTGTTAAAATTCCGGTGGATAAGACATTGAAATGTCGCATGTCTTTT  GTCGCTGGTCTTATGACGTTCTGTTCATTCTTTGAACATGCGCTGAGCATACTAGCATCAGTAGGATTTGACTG  TCCGCCATCTTTGATACTCAAGCGATATGTTCTAGTTTCACATGGATTCATTTTTATGGGACAGGACTATTCGG  AATGGTTTGCCATGCCTCTAGTCATTATAAGTACCATAGCAACTCTTCTATGGAACTTTCAAGACCAGCTGATA  GTACTCATCAGTATGGGCTTAACTTCAAGGTATAGAAGACTCAACGAATGTCTGGCCAAATTTTGTGAATTGG  AAAAGCACCATATGGATTCTGATAAGAAAGTGGAAGCAGTAAAAGTGTACACTTGGCGCAAGATAAGAGAA  GCGTACGTGAAGCAAGCGATGCTGGTCCGCAAAATTGATGTCGCTCTCGGCGGTATTATCATCCTGTCTTGTT  CCTGCAACTTCTATTTCATATGCTTGCAAATGTTTCTGGGAATTACGCAAGGGATGTCCACAGATTTTCTGACA  GGGGTATATTACATGGTATCTTTAGCTTGGCTATGTATCAGAGTGTTAAGCGTGGTATTAGCTGCATCTGGTGT  AAATACTCACTCAAAATTAGCGCTCAATCATCTTTATACTTATGAAACTCATTGTTATAATGTTGAGGTAGAGA  GACTCCAAGACCAACTTACTAAAGATTACATCGCTCTAAGCGGGATGGGTTTCTTCCATCTAAACAAAACTATT  TTGTTACAGATGGCAGGAGCAATAATAACTTATGAACTTGTGCTAATTCAGTTTGATGATCAAGGCAGTGATG  GGATTGCATTAAACGCTACTAACATC   >HzeaGR10   ATGGAATATGGGTTAGATGCTAAAATTTCGAAGGAATTAGAAAGTATCAATTTCAGAGTATTGCAAGAAACTC  AATTGGACGATGAAGCTAAAAAACGAAGTACTAAGCCGTGGATTGTGGATGACAATCAATTGGTTGTTAAGA  AAAGAAATGATGTTAAAGATCAATTCACAGCTTTCCAAAAAGCAATGAAGATTTTGCTCGTATGGGGTCAAAC  CATAGGCCTCAATCCCGTGACTGGTATACTACAAAAAGATCCTTCGAAAATGAGATTCACAGTGTACACGTGG  AAATTCCTCTTCTCGTTAACAATGGCGATCGCTCAGACCATTGGAACTACTTTATGCATCTATAAATTGTTTAGA  GAACCTACCTCTATCAGTGCTTTGGGTTTTGTAACATTCTTTACATCGACGTGTTTCACCACATTTTTGTTCATAC  TGATCGCTTCAAAATGGCCCGCGTTGATGCAAGATATTGTTAGATCCAAACTTGATGAATATGTTGATAAGAA  AATTATTACAAAGTGCAGGATAACTTGCTGTATCTTTATTGGTATGGCTTTGATGGAACACTTCTTGTCGATATT  ATCAAGAGTGGCTAGAGTGATAGAATGTTCACAAAATGAAACAGACCATGGAGAGGTATTTGTGAAGGTGAC  ATCTCCGTGGCTGTATGATTTGAATGTACCATACGTTGTTGCAGTCGCTGTCATGGTCCAGTACGTGAATTTAA  TAACGACAGCGAACTGGAACTACTCGTACATATTCATCGTATGTGTTAGCACGTATCTGTCTTCGATATTGAAC  CAAATTAATAAGAAGATCGAGTTGGAAGCTCAGAAGACTCACGTGCCAGCAAAAACCTGGATCAATCTAAGG  GAGGATTACACACGCGCGACGCACTTAGTCAAGCGATTCGATGACGTCATCAGCGGGATTGTGCTCGTGACG  TACGCAAATGATCTGTTCTTCATATGTCTGCAGCTTTATAATGTGCTCTCGAACATGTCGAAAGCGGCTCAACT  CGTCAATAAATTGTGTCCTGATCAAGACGGGACTTTTCGAGCCTATTCCTACCCTGCGTACCTGATATACTCAG  TACTCTATCTTTTAGTAAGATTTCTGACTGTATCCATAGTGGCATCGGGAGTGAATACAGCCTCCTTGCTACCC  GCTCCCATTCTCTATGGTATACCGACCACAGCGTATACTAAAGAGGTGGAAAGGTTCCAGAACCAAGTGAACG  GTGACGTCGTTGCACTCAGCGGTCTGCACTTTTTTTACATCACCAGAGATCTCGTTCTTACTGTAAGTGTACCTA  GT   >HzeaGR11   ATGACATCGAAGCTATTCCTCAAGACATTCAACATGGCGACTAGACATCGGTTAGACAAGCGAGAGATATGTG  GCCTGCATAGTACTGTCAGAGGAACTCTGTTCTGCAGCCGAGTGATGGGGTTACTCCCTGTCTCTGGTCTCACT  TGTCCTACTAGCCGGAGGTTGAGGTTCACATTCCGGTCTCCATACACGGTCCTGTACGTGGCGAGTTTGTTCG  GCCAGCTACTGATGTTCGTCATGACCTTCTGTTGGCTGATGATGAACGGCATCTCCTTAGCTAATATAACAAAC  GCAGTATTCTACACATCAAGCCTGATTTCATCATTAATTCTACTACACATCGGTCGCTGCTGGCCCTCGCTGGT  GGGCAGCGTGGAGACGCTGGAGCGCGAGCTGCCTCCCTTCCACAGGAACGTGGCCTCTATCAGCAACACGCT D  r  a  f  t   GGAGCGCGAGCTGCCTCCCTTCCACAGGAACGTGGCCTCCATCAGCAACGTTGTGGAACACCTCCTTTCAGTG  TTTTATGGGTTAAAAGTAGCATGCGCTTGTGACTCTAACAATGTGGCTGAAAACTATTTTCGCTTCAATATGCC  TTGGATCTTTGATTATACTCCTTTTACTATATGGAAGGGGGCTCTTAGTGAGTTGTTCAATATTCAGTCGACGTT  TGTGTGGAGTTTGAACGACCTACTCATCATGGTGATCAGCATCTACCTGACGGAACATCTGCTCATACACAATG  AGCTCCTCAAGAAGGCTGCAGAACAGGAGCACTTTTCTTGCCTAGAATTCCGGACGCAATACTTGAAGATAGT  CCGCCTAGTGAAGCTGATTAATGGTCAGTTCGGCATCTATATACTGACTTCGTTCGGCAGCAACCTGTATTGGA  TATGTACGCAACTTTTTTATAGCTTGAGTCGGACGCAAACGGGACATTTTATTACCTGTACGTTCAAGGATTCA  CAGACTAAAGTGCCTCCTGTCAATGAATACGAGAATCCCCTTTGTCCGTGGATGTTAGGGGAAAAAGGGGCCT  TGAATGGCGTAGAACACTCGATATATTTCACATATTCGTTCTCGTTTCTGTTGCTGAGAACTCTGCTCGTATTGT  TGCTGGCTGCCAGGATACATTCCAATTCTGTTGCCCCCCTTTATGTGCTGTACGGAATTCCCAGTTCCCGGTTTC  ATATTGAGGTGGAGCGATTTATTGCACAAATAAATAACTTGAAAGTCGCCATGAGCGGGTTGGACTTCTTCTA  TGTTACAAGGACTATGATTTTAACTCTCCTGGGAACTATCGTCACATATGAACTAGTATTGCTACAATTCAACA  GA   >HzeaGR12   ATGAAAGTCCACGAACTGACAATGAGAAGATCCAACAAGCGTTGTGGTTTACATGTATGCTTACGTCACGCTA  TGCGGCTAGCCCGATGGACAGGATTCTTTCCTCTTCAGGGTCTTGGACAAGCCTACGCTGATGGGACCAGGTA  CAAAATTTTGTCTCTCTACTTCATTTACAATTTCGCCACCTTATTGGGACAACTAGTGATGTCTTGCTTCGCTATT  CTACTCTTCTTTCAAACTGAAGTCACTCTGAATTCTATATCAAACGTCATATTTTACGTGACGTCACTAATTTCG  GCGGTATTATTTCTGAAGTTAGCGAAACAATGGCCGAGGTTGATGGCGAGGGCAACTGAAACCGAGCAGGG  GTTAACTGAACTGAAGTTGCAAAACAAAGTCATTGTTAAATGCTGCGTGATCGCTTACGTTGCTATGGCACTG  GCTTTGGTGGAACACATCCTCTGCACGAGTTTCAACTTGACATTTGTCATGCATTGCCTCAAAGAAGCCGGGAT  TACTACCAATGTGATGGAGAACTATGTGGTGCACAGGATGCCATATGTCTTCAAATATGTACCTTACAGCCTTT  TCTGGGCTTTCTTGTTTGAGTACCTGTGTCTTCAGTCTACCTTCGTTTGGAGCTTCAATGATGTCCTGATCACCT  GTTTCAGTATTTATATTACAGCTTACTTTCGGAGTTTGAATCAAGTCGTTACTGCTAATTCTAAAAAGGACAAG  GATAATATGATACCTTGGTCCACTCTCAGGGTGCACTACTCCAAGTTAGTGAGACTGGTAAAAGAAATTGATA  ATCAGATCAGTTCCTTTATTCTGCTGGCGTTCTTCACTGATCTTTTCTACATCTGCTTGCAGCTATTTAACTCTTT  GCATCGAAATTACGTCAGCTTCAAATTTTGCAATGAACTACAGACCAAACAAGCTCTAACGTCGCCCTCATACC  TCCTTTACTACTTATATTCCTTTATATTCCTGGTACTCCGAGCCACGATGCTATCACTCTTCGCTTCTAACGTACA  CTGTGCTGCTTTGGAACCTGTGCACGCCGTGTATGATGTGCCATCTACACTTTATGATAATGAGGTTCGTCGAT  TTCAGTTGCAACTTCATCATACTCAAGTAGGATTGACCGGAAAGTTCTTTTATGTCACAAGGAATATGGTTCTG  AAAGTAATCGGCACAATAATAACTTACGAAATAGTTTTGTTGCAGTACACCATAACGCCAAACCCTTATTATAA 
